INTRODUCTION
============

Neck pain is a common musculoskeletal condition, which causes work absenteesism, disability, and substantial medical cost. In a cohort study in Ontario, the estimated percentage of lost time for claimants with neck pain was 11.3% and male workers between the ages of 20 and 39 yr were the most likely to experience an episode of work absenteeism caused by neck pain ([@B1]). Neck pain is usually mild and does not result in major disability in most cases, but significant correlations between neck pain intensity and disability are present ([@B2]). The cost incurred by neck pain in the Netherlands was estimated to be about 1% of the total health care expenditure or 0.1% of the Dutch gross domestic product ([@B3]). The overall prevalence of neck pain in general population ranges between 0.4% and 86.8% (mean 23.1%), the point prevalence ranges from 0.4% to 41.5% (mean 14.45%) and 1-yr prevalence from 4.8% and 79.5% (mean 25.8%)([@B4]). The wide variation of prevalence likely results from the differences in definition of neck pain or population studied with different genetic and environmental factors. Most studies show higher incidence of neck pain among women and in the age between 35-49 yr-old ([@B4], [@B5]). Although prevalence of neck pain may differ according to additional factors, such as lifestyle and ethnicity, it has been scarcely reported in Asia compared to Western countries ([@B4]).

In Korea, prevalence of neck pain in community based population, especially in older subjects, has scarcely been reported. In this study, we evaluated the prevalence, the severity and the risk factors of neck pain in middle-to-old age Korean community residents.

MATERIALS AND METHODS
=====================

Study population
----------------

All subjects in the present study were recruited from the Anseong community cohort. Anseong is a rural area located 75 km south of Seoul and more than half of the population live agriculture. The Anseong cohort was established for a large scale community based epidemiological study of chronic disease in Korea. The age distribution of subjects is 38.6% in their 60s.The methods of the present study have been described previously ([@B6]). Briefly, the eligibility criteria included age of 40-79 yr, residence within the borders of the survey area for at least 6 months before the survey, and mental and physical ability to participate. Cluster sampling using a bracket survey method was conducted among 132,906 residents in Anseong. Subjects were selected using a random sampling method and the local telephone directory from 2007 to 2008. After excluding 846 subjects who were ineligible or who refused to participate in the neck pain study, data for neck pain were available for 1,655 subjects.

Data collection
---------------

Demographic information was collected at baseline and included educational attainment, occupation, exercise, and comorbidities using a standard questionnaire during a face-to-face interview. Educational attainment was dichotomized into ≥ 12 yr (finished high school, finished vocational school, some college, finished college, some graduate school and higher) or \< 12 yr for the analysis. Occupation was classified into 14 standard categories according to the Korean National Statistical Office. Occupations including factory worker, laborer, and farmer were defined as manual work. The exercise category was self-reported and classified as none, once per week, 2-3 times per week, and daily. The data on self reported hand or knee arthritis were collected from the responses to the following question: Have you ever been diagnosed with hand (or knee) arthritis by a physician? Height (cm) and body weight (kg) were measured to the nearest 0.1 cm and 0.1 kg, respectively, with the subject wearing light clothing and barefooted for calculation of the body mass index (BMI). A BMI ≥ 30 kg/m^2^ was defined as obese. The presence of diabetes mellitus (DM) was defined as either a fasting glucose level ≥ 126 mg/dL or a 2-h glucose level of ≥ 200 mg/dL after 75 mg of oral glucose loading. The presence of hypertension was defined as either a systolic pressure ≥ 140 mmHg or a diastolic pressure ≥ 90 mmHg after measuring the blood pressure with a sphygomomanometer, with the second and third of three measurements averaged to estimate the systolic and diastolic pressure.

The point, 6-month, and cumulative lifetime prevalence of neck pain were obtained using a direct questionnaire. A mannequin diagram was used to define the anatomical location of cervical pain. For the point prevalence, the question read, \"Do you have neck pain at the present time, that is, right now?\" The 6-month and lifetime prevalence questions read, \"During the last 6 months, have you had neck pain lasting more than a day?\" and \"In your lifetime, have you ever had neck pain lasting more than a day?\" Neck pain on the mannequin diagram was verified as that in the area from the occiput to third thoracic vertebra and included the trapezius but not the shoulder joint. Additionally, the Chronic Pain Questionnaire, a measure of graded severity of neck pain, was used ([@B7], [@B8]). The Chronic Pain Questionnaire has been demonstrated to have good psychometric properties in the general population as well as in patients with low back pain, headache, and temporomandibular joint disorders ([@B9]). The questionnaire is a seven-item Guttman scale that was developed to classify pain in population-based and primary health care surveys with three items assessing pain intensity and four items assessing disability over the previous 6 months. Pain intensity is rated from 0 to 10, according to the following variables: 1) today\'s pain, 2) the worst pain in the last 6 months, and 3) the average pain experienced in the last 6 months. Three disability questions measure the interference over the past 6 months caused by neck pain and are rated from 0 to 10 with respect to the following: work; recreational, social, and family activities; and daily activities. One disability question measures the number of days in the past 6 months that the respondent had been kept from usual activities due to neck pain (work, school, or housework). Five grades of pain severity are derived from the aggregate score of pain intensity (ranging from 0 to 100) and the number of disability points (ranging from 0 to 6), which are derived from the three disability scores and the number of disability days ([Table 1](#T1){ref-type="table"}, [2](#T2){ref-type="table"}) ([@B10]). Subjects also filled out the SF-12 questionnaire, which measures self reported health status and quality of life (QoL).

Statistical analyses
--------------------

For a comparison between the normal subjects and those with neck pain, continuous variables were tested using Student\'s t-test, and categorical variables were tested using Pearson\'s chi-square test. Odds ratios (ORs) and 95% confidence intervals (CIs) for neck pain risk factors were calculated using multivariate logistic regression analysis with adjustments made for the factors significantly associated with neck pain in the univariate analysis.

For comparison of QoL measures assessed by SF-12, adjustments for confounding factors were made using ANOVA with multiple classification analysis. Neck pain was used as the dependent variable with adjustments made for age, body mass index, education, manual occupation, exercise, smoking, alcohol, marital status, and the presence of diabetes mellitus. Statistical analyses were performed using the SPSS software (ver. 12.0; SPSS Inc., Chicago, IL,USA). A *P* value \< 0.05 (2 tailed) was considered to indicate statistical significance.

Ethics statement
----------------

The ethics committees of the Korean Health and Genome Study and the institutional review board of Ajou University School of Medicine approved the study protocol (approval number AJIRBCRO-07-012). Written informed consent was obtained from each participant.

RESULTS
=======

[Table 3](#T3){ref-type="table"} shows the baseline characteristics of the study participants. The mean age of the study subjects was 61.4 ± 8.7 yr and 57.4% were females. [Table 4](#T4){ref-type="table"} shows the lifetime, point, and 6-month prevalence of neck pain. The lifetime prevalence of neck pain was 20.8% in this cohort, with women having a higher prevalence than men except for those among 40-50 yr-old group. The point and 6-month prevalence was also higher among women. The lifetime and point prevalence did not increase with age in both genders ([Fig. 1](#F1){ref-type="fig"}). The distribution of neck pain severity grade, measured using the Chronic Pain Questionnaire, was 77.1%, 17.4%, and 5.5% for grade 1, grade 2, and grade 3-4, respectively, showing that the majority of individuals had low-intensity/low-disability pain. The prevalence of neck pain ≥ grade 3 was highest in 40-50 yr-old male group ([Fig. 2](#F2){ref-type="fig"}). Subjects with neck pain had significantly worse SF-12 scores in all domains except for vitality and mental health after adjustment of confounders ([Table 5](#T5){ref-type="table"}). It is of note that neck pain significantly affected QoL only among women. Next, we evaluated risk factors associated with the presence of neck pain. The 6-month prevalence of neck pain, after adjustment of multiple confounders, was significantly associated with female gender and the presence of obesity ([Table 6](#T6){ref-type="table"}). Lifetime prevalence of neck pain was significantly associated with female gender (adjusted OR, 2 \[1.36-2.95\], *P* value = 0.000), the presence of obesity (adjusted OR, 1.87 \[1.15-3.04\], *P* value = 0.011) and smoking (adjusted OR,1.5 \[1.01-2.23\], *P* value = 0.045), and the point prevalence of neck pain was significantly associated with female gender (adjusted OR, 2.92 \[1.69-5.06\], *P* value = 0.000) and smoking (adjusted OR, 1.96 \[1.13-3.4\], *P* value = 0.017).

DISCUSSION
==========

In this study, we found that the prevalence of lifetime, point and 6 month prevalence of neck pain was 20.8%, 10.1%, and 15.8% in a Korean farming community. The presence of neck pain led to significant deterioration of QOL as measured with SF-12. Female gender, obesity and smoking were significantly associated with neck pain after adjustment of confounders. To our knowledge, this is the first Korean study estimating the prevalence of neck pain in elderly community population.

The prevalence of neck pain in our subjects is lower than that previously reported among Western population ([@B3], [@B4]). It is reported that the prevalence of neck pain increases until around late 40s, after which it begins to decline ([@B3]-[@B5]). Thus, the lower risk in our study population may reflect the fact that our study included older subjects. In a study among subjects with similar age to ours, 20.5% prevalence for neck pain is reported ([@B11]).

In our study, prevalence of neck pain among women was higher than among men, except for the prevalence in 40-50 yr-old group. In other studies, higher prevalence of neck pain among women is also reported ([@B5]). This can be explained by the general tendency of higher prevalence of musculoskeletal complaints among women, and more specifically, biological factor such as lower strength of shoulder girdle muscle among women ([@B12]-[@B16]). Higher prevalence of musculoskeletal pain among women is explained by 3 factors : 1) women are more willing to report musculoskeletal pain; 2) women are more exposed to risk factors for musculoskeletal pain (exposure model); and 3) women are more vulnerable to develop musculoskeletal pain meaning that women react in different way to risk factors for musculoskeletal pain (vulnerability model) ([@B17]). The gender difference in vulnerability may be due to sex-linked biologic factors (hormones or physiology), difference in pain sensitivity, or difference in social or psychological factors.

Unlike in older age groups, the prevalence of neck pain and neck pain ≥ grade 3 in 40-50 yr-old group was higher in men than in women in our study. In this age group, men may be exposed to more mechanical stress aggravating the neck pain such as working with arms raised to or above shoulder level ([@B18]), although we could not make the analyses on the specific type of work activities in our study.

It is of note that only female subjects with neck pain had a significantly worse SF-12 score. In other studies examining the association between neck pain and health related quality of life (HRQoL), worse physical and mental HRQoL among subjects with neck pain has also been reported, implying significant health impact ([@B19], [@B20]). On the other hand, another recent study showed that most of the observed association between neck pain and HRQoL is attributable to comorbidities ([@B21]). While the differential influence of neck pain on QOL according to gender has not been reported previously, QoL as measured with SF-36 was reported to be significantly worse in females in other musculoskeletal problems such as low back pain and symptomatic peripheral osteoarthritis ([@B22]). SF-12 scores tended to be lower in females compared to males even in subjects without neck pain, and it is postulated that instrument for measuring QoL, such as SF-12 captures deterioration in QoL more sensitively among females. Among risk factors identified, female gender was significantly associated with all aspects of neck pain (point, lifetime, and 6-month). Obesity was associated with 6-month and lifetime prevalence of neck pain, while smoking was associated with lifetime and point prevalence. It is notable that in contrast to lower back pain, age was not significantly associated with neck pain ([@B23]). This result is in line with previous data showing that the prevalence of neck pain peaks in the middle age and declines in later life ([@B5]). It can be speculated that compared to lower back pain, neck pain may be less affected by the progression of age-related degenerative change in the spine. The association of obesity with neck pain was also reported in previous studies ([@B24], [@B25]). Compared to other weight-bearing joints, such as the knee and lumbar spine, neck may be less vulnerable to adverse biomechanical effect stemming from obesity. On the other hand, metabolic factors might be responsible for neck pain as in generalized osteoarthritis ([@B26]). A study examining the association between the metabolic syndrome and persistent chronic pain syndromes showed that hypothalamus-pituitary-adrenal stress axis dysfunction plays a role ([@B27]). The association between smoking and neck pain was also reported in other studies ([@B24], [@B28]). Palmer et al. ([@B29]) suggested that this association could arise from a pharmacological effect of tobacco smoke (for example, on neurological processing of sensory information or nutrition of peripheral tissues); another possibility is that people with a lower threshold for reporting pain and disability are more likely to take up and continue smoking.

Our study has strengths and limitation. This is the first large scale epidemiological study exploring the prevalence and risk factors of neck pain in Korea. We included elderly, rural community based subjects, an underrepresented population in the neck pain research. On the other hand, due to restraint in the budget, we could not take radiographs of cervical spine for our study subjects, so the influence of degenerative change in the cervical spine on neck pain could not be examined. Because of the cross-sectional design, the risk factors verified in our study merely indicates an association and not the definite cause and effect relationship.

In conclusion, this is the first large-scale Korean study estimating the prevalence of neck pain in elderly population. Lifetime prevalence of neck pain was 20.8% in our subjects with women having a higher prevalence. Although the majority of individuals had low-intensity/low-disability pain, subjects with neck pain had a significantly worse SF-12 score indicating that neck pain has significant health impact.
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###### 

Questionnaires for grading chronic pain severity
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###### 

Methods of grading chronic pain severity
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Scoring methods: Characteristic pain intensity is a 0-100 score derived from question 1-3 on [Table 1](#T1){ref-type="table"} during last 6 months; mean (pain right row, worst pain, average pain) × 10. Disability score is a 0-100 score derived from question 5-7 on [Table 1](#T1){ref-type="table"} during last 6 months; mean (daily activity, social activities, work activities) × 10. Disability points add the indicated points for disability days (question 4 on [Table 1](#T1){ref-type="table"}) and for disability score.

###### 

Baseline characteristics of the subjects
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Except where indicated otherwise, values are number (%). The body-mass index is the weight in kilograms divided by the square of the height in meters. Manual occupation was defined as work demanding physical exertion (factory worker, laborer and farmer). Regular exercise was defined as self-reported exercise more than 3 times per week.

###### 

Prevalence of neck pain
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95% confidence interval (CI) was calculated with the use of the modified Wald method.

###### 

Quality of life measured with SF-12 among subjects with and without neck pain during last 6 months
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Data were adjusted for age, body mass index, education, manual occupation, exercise, smoking, alcohol, marital status and the presence of diabetes mellitus.

###### 

Risk Factors of neck pain during last 6 months
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^\*^Adjustments made for the factors significantly associated with neck pain in the univariate analysis.
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